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Plating material (1) of steel, titanium or copper is connected with 
the aluminium base (2) by rolling. The rolling process ensures high 
connection reliability. The contact zone at the plating (1) side and 
the base (2) side is covered with a metal powder (4) by spraying. The 
metal used is zinc and its particles penetrate the aluminium surface. 

The packet is compressed and undergoes thermal treatment. The 
heating of the contact zone is achieved by conduction, by electric 
current etc . 

USE/ ADVANTAGE - Technology is used in the production of sheets, 
plates and strips having a layer of plating. Good connection between 
aluminium and plating metals is ensured. Bui . 4 8/30 . 12 . 88 
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Plating material (1) of ^ steeU tita nium or copper la connected with 
the aluminium ba se (2)'by rolBngr'i'hVroUing process ensures high 
connection reliability. The contact zone at the plating (1) side and 
the base (2) side Is covered with a metal powder (4) by spraying. The 
metal used Is zinc and Its particles penetrate the aluminium surtace. ! 

The packet Is compressed and undergoes thermal treatment. The 
heating of the contact zone Is achieved by conduction, by electric . 



USE/ ADVANTAGE - Technology is used In the production of 
sheets, plates and strips having a layer of plating. Good connection . 
between aluminium and plating metals is ensured. Bui. 48/30. 12. 88 
(5pp Dwg.No. l/l) 
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Diffusion welding method for welding aluminium foil to copper foii of 
thickness 30-200 microns, using specified particle size powders 
Patent Assicmee: ( LEBE / ) LEBEDEV N V 

Author (inventor): LEBEDEV N V; SEMOCHKIN Y N; AGOLTSEY A Y A 
Patent Family: 

CC Number Kind Date Week 

SU 893469 A 811230 8244 (Basic) 
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Abstract (Basic): The method, which is used mainly for welding Al foil 

coated with oxide film to Cu, involves compression of the components to 
be joined tjirj^9^_a_joowder_ located between them, using a punch (3), the 
plastic deformation temp, of which is higher than the temp, of the 
materials being joined, the particles of which do not weld together and 
tothe_ com ponents . To improve welding quality by r apturing ^he_oxide 
TnSTTn' the lomt zone the powder has a particle size 0.258 less than 
dn up to d where dn is the dia. of the powder particles, and d is the 
thickness of the material with the oxide film. The equipment comprises 
upper stationary bar (1), external upper punch (2), internal upper 
punch (3), powder particles (4), particles (5) in the ]oint zone, 
fragments (6) of the ruptured oxide film, Al foil (7), oxide layer (8), 
external lower punch (9), lower internal punch (10), moving rod (11) of 
the welding unit, and Cu foil (12). The method is useful in the 
manufacture of the terminals of transformer coils for welding Al foil 
to Cu, and avoids the use of a high heating temp, to rupture the oxide 
film, which leads to the formation of brittle mtermetallide phases in 
the joint zone, which sharply decrease the mechanical strength of the 
joint. Bui. 48/30.12.81. (3pp Dwg. No. 1/1) 
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KHj: J1HCTOB _ aJIK'.?!HHHH-MeCl>--aJBOI><HHHft.— 

UseTHbie MeraJinfct, 1963, P 3, c.61, 

naTeHT CIW K 1 4046304, 
kji. 22S-187, 1977. 

(34) CE0C0B JlOKAJIbHOrO JIJlAKHPOBAHIifl 

ATsommvji h nro ciuiabob 

(57) H30fipeTeHHe othochtck k CBapxe 
aaBJieHHeM h mojkst 6biTb HCiiojib30Ba- 

HO npH H3rOTOBJieHHH MHOrOCJIOHHblX 

jihctob, neHT t nnKT m npyrHX HsnejiHH 

C JlOXSJlbHOH njiaKHpOBKOft, KOTOpbie mo- 
ryT H3HTH n pHN e H 6 HH e B aBHaUHOHHOfi, 

3JieKTpoTexHH^ecKOH k APyrifX OTpac- 
tihx npOMboneHHocTn. U&nb H3o6peTe-<- 

HHH - nO^yMeHHe BblCOKOKaMeCTBeHHMX 

jioKajibHo n.naKHpoBaHHbix H3jaejiHft» JJjih 
sToro ocHocy H3 aiDOMHHHH mjtm ero 



crmanoB h nJiaxHpyxjnmH MaTepHaJi c 
npeflBapHTejTBHo HaHeceHHMM Ha xoHTaKT- 
Hyw noBepxHOCTb cjioeM anioMHHKH MeTaji- 
jiH3Hpyv5T nopomKOBMM MaTepHanoM. B 

K3MSCTB6 M8TepH4na nOXpblTHH HCnOJIb- 

3y»T MeTajui hjih cnnaB, HMeionmfl conpo- 
THBJieHHe aecfcopMauHH 6ojn>ine conpoTHB- 
jiaHHH ne^opMaiiHH amoMHHHfl hjik ero 
cnjjaBon npH ropjjMeM ne^opMPipoB shhh . 
MaTepvtanoM a«« mct hjltjh 3 auKH mojeet 
cjiy»HTb noponox neTajuia hjiii cruiaBa, 
HM&onero TeMnepaTypy njiaBJieHHK Hme 
TeMnepaTypbt njiaBJieHHB ajnoMHHHH , a 
TDepcocTb Bbime tbspaocth sjbomhhhh, 
HanpHMep uhhk hjih cnjiaB nHHxa h arao- 
mhhhh 3BTeKTHiecKoro coc TaBa . • Zlanee 
naxeT cshm3mt, narpeBawT h netpopMH- 
pywT. CacaTue naxeTa npccoflST npH ot- 
HomeHMH cpewero nasmnviH k conpo- 

THBJieHHJO jae(})OpMniIHH aJDOMHHRH B HH" 

repBajie 0,6-0,95. Tenneparypa Harpe- 
B6 naxeTa cooTBeTCTByer TeMnepaType 
nnaBJieHHH nopoireoBoro MaTepnajia. Be- 

JlHMHUa 06/K3THH npH fle^OpMSUIIH COCTfiB- 

jineT 1-5%. HcncnbBOBaHne cnocoBa 
o6ecneuHBaeT nonyieHHe H3RejiH& c no- 
xanbHo pacnojioxeHHoft miaxHpoBKOH 
6e3 cymecTBeHHoro yTOHeHKJi ochobh : 

C BblCOXOH npOMHOCTbK) COeflHHeHHH. 

2 3.n. A-JiM, 1 hji, 1 Ta6ji. 




HaofipeTeHne othochtck k o6paooT- 
■xe MeTajuioB flaBJienneM h MoieT 6biTb 
HcnonbpoBano np»i npoH3Bo.acTBe /ihctob 
pjiht, JieH-T, nepexonHbix kohtsktob m ^ 
KopnycHwx H3aenuii H3 s/iwmhhhk h/ik 
ero cnnaoB c noxajibHOH nsiaxHpoBKOR 
MeTajuiaMH n cnnaBaMH, HMeionuiMH con- 
poTHBJieHHe aecpopMaiwH 6ojibmee, mcm 
conpoTHBneHue aetfiopMauHH arooMiiHHfi iq 
hjih ero cnnaBOB npn ropHMefi nnacTH* 
MecKOfr jaec{>opMauHH . nnaxupoBaHHwe 
jihctm, nniiTM, jieHTbr, nepexonHwe kom- 
TaKTM h KopnycHbie H3.ne.nHH MoryT 6biTb 

HCnOJlb30B3HM B ABHaUHH, 37ieKTpOTeX- 15 

. HHKe h npyrjtx oTpacmix HapofiHoro xo- 

3«liCTBa . 

Uejibto M3o6peTeHHH HBJineTCH nojiy- 
lerae BbicoKOKa^ecTBeHHbix H3fienHfi H3 
ajDOMHiiHH h ero cnjiaBOB, jioxaJibHO mi a- 20 
khpob3h:iux Meflbw h .npyrHMH MeTaJinaMH, 

Ha scpiexe noKa3aHO HsaenHe, nony- 
MeitHoe b cooTBeTCTBHH c npe anaraeMbiM 
cnocoBoM. 

IlnaKHpoBKy \ H3 .CTajw, thtshs , 25 
Mean npenBapHTejibHo c ojihoh CTopoma 

COeflHHHWT npOKaTKOfi C ajTTOMHHHeM 2. 
IlpOKaTKOH flOCTHTaeTCH BblCOKaH npoM — 

HocTb coeflHHeHHH ajDOMHHHeBoft npocnofl- 

KM CO CTajlbK), THTaHOM, MeflbK) . 3aTeM 30 
30Hy KOHT3KTa CO CTOpOHb! njiaKHpOBKH 

1 h ocHOBbi 3 nonBeprawT MeTajuiH3a- 
Uhh noponiKOM i, .HanpHMep nopoinKOM 
UHHKa, nocpeacTBOM HanbineHHH hjih 
BjaaBJiHBaHHH Mac thu nopomKa b 'noBepx- 35 

HOCTb ajIlOMHHUH .C 06 pa 30D3HHeM npOHHblX 
MeTajVHHMeCKHX CBHSefi MejKfly MaCTHUaMH 

nopoiuxa h awmmeM. 

JloxajibHoe njiaKHpoB 3Hne araoMHHHH 
h.w ero cnjiaBOB Me Ta juiaMH , HMewmHMH 4Q 
conpoTiiBjreHHe necpopMaunH fioJibtne, 

"CM COnpOTHBJieKHe fle$OpMaUHH aJDOMH- 

hhh hjih ero cnjiaBOB npH rop«Men nnac- 
THHecKOft ne&iapMaumty ROCTHraercn 
npeaBapHTejibHbiM cxaTHeM naKeTa npn 45 
OTHpiueHHH epexiHero jiaB JieHHH cxaTHH 
naKeTa k conpoTHBJieHHJo jjeAopMauHH 
amoMMHHH d npe/acnax 0,6-0,95, Harpe- 

BOM 30HH KOHT3K T3 C OejlHHH eMblX CJlOeB 

ao TeMnepaTypu nnaBneHHH nopomxoBoro 5Q 
MaTepnajia h jie(popMHpoBaHHeM naKeTa 
c oGjKaTHeM \-57.. HarpeB b soHe koh- 
TaxTa MoxeT ocyroecTBJiHTbCfl pasmnHbi- 
mh MeTonaHH: HarpeTbiMH njiocxHMH 6oh- 

KaMH, 3JieKTnHMeCKHM TOKOM H T.A. ^5 
IIpU 3TOM KO.'TaKT aJBOMHHHeBOfl OCHO- 
Bbl C ajDOMHMM- 0 n bfM cnoeM Ha nJiaKHpoB- 
Ke, jtanpHMep, »-3 CTa/iii, THTana, Me- 
an npoHcxoflHT vepe3 cjioh *HflKoro Me- 



raruia, ycxopfiioraero npouecc nncp<py3HOH- 
Horo BsaHMOjxeftcTBHH cjroeB aa ever 
Koft MeTanJiHMecKofl (pasw h xoHTaKTHoro 
naBJieHHH npn /ie<popMauHH naKeTa 1-5Z. 
npH pacn/iaBJieHHH cnoH uhhkoboto no- 
pomxa b sone kohtsk Ta coenHHueMbix 
MeTannoB o6pasyK>TCH ycnoBHH iwkoct- 
Horo TpeHHH, KOTopwe co3fla»T 6naro- 
npH«THwe npeflnocbi^KH nna pa3pymeHHH 

OKHCHMX nJieHOK, CHWaWT BeJIHMHHy flO- 

nojiHHTenbHbix pa cththb awniHX Hanp«xe- 

HHft B TBepjlOM cjioe H3 CTaJlH, THTa- 

Ha, MenH. 3to yMeHbiuaeT BepoHTHOCTb 
noHBn,eHHH yTOHeHHfl h TpenmH b nna- 

KHpOBKe, JiaeT B03M0mH0CTb nOJjyVHTb 

jioKaJibHyn nnaKHpoBKy co CTeneHbw jxe- 
(popMauHH naxeTa 1-5Z. 

PacnjiaBjieHHe mbcthu nopomxa oCec- 
neMHBaeT npH Majiwx fle<popMauHHX B3aH--- 
MojaeftcTBHe cjioeB a jdomhh hh AByxcjioft- 
Hofi nnaKHpoBKH h a/noMHHHeBofl ochobm 

33rOTOBKH , CB060flHbIX OT OXHCJIOB C 

o 6 p a 3 ob aHH eM nepexofl^ofl 30Hbi BhicoKoft 

npOMHOCTH. 

IlpH cjicaTHH naxeTa c oTHoneKHCH 
cpeflHero nasneHTfi cxaTHH x conporHB- 
jieHHJO netfiopMauHH ajnoMHHHH MeHbme 0,6 
nopomKOBbiH MarepHa^ b npouecce Harpe- 

Ba JOHbl KOHTSKTa OKHCJTHeTCH, MTO CHH~ 

xaeT xaiec tb o HSflejiHH. 

IlpH OTHoraeHHH cpenHero naBjreHHH 
cscaTHJ? naKeTa k conpoTHEJienHw nefcop- 
Mamm ajnoMHHHH 6ojibrae 0,95 naxeT ne— 
<})opMMpyeTCH, onepesao pssorpeB sohu 
KOHTaxTa h onjjaBJieHHs nopomxa, mto 
CHKxaeT KSMecTBo coecHHeHHH cjioeB , 

Ilpn OTcyTCTB iiH pacnjiaBneHHH nopom- 
xa b 30He KOHTaKTa coenHHeHHe cnoes 

He npOHCXOflHT. 

IlpH AetpopMHpoBaHHH naxeTa naHee 
1% Tpe6yeMoe xavecTBO coeaHHeHHH He 
jaocTuraeTCH . 

IlpH fle^opMHpoBamtH naxeTa Bojjee 
57. npOHCXOflHT yTOHeHHe ochobm, nonB- 
ner.KH cx^anox, rotppoB h npyrnx ae- 
(pexTOB ocHornoro cno«. 

npn npHMcrfemtH nopoimcoBoro MaTe- 
PHajia c TBepaocTbK), MeHbmert hjih paB-' 

HO ft TBepflOCTH aJDOMHHHH, 3<}><peKT Me- 

Ta JiJTHS auHH He jaocTHraeTCH nojiHocTbio 

H3-3a OTCyTCTBHH JXOC T3 TOIHO npOMHoft 

MeTaJuiHwecxoft cbhsh Me^fly MacTHuaMH 
nopomKa h MerannoH, t.k. He npoHC- 
xoflHT . paspymeHHH oKHCHbrx njieHOK Ha 

nOBepXHOCTH anXJMHHHH. 

BceM npeni>HBJiHeMbiM TpeCoBaHtiHM 
ynoBJieTBopneT nopomox UHHxa hjth ero 

3B TeKTHM eCKMH CnJlBB C ajTWMHHHeM. 



Cnoco6 ocyi'tecTBjineTc« cnenywrnirM 
ofipasoM. 

JlByxcjiOHHyw n/jaKupoBKy hs CTaJiH 
12X18H10T, THTaHa BTT-0, Me fl H Ml b 

COMeTSHHH C aJINMHHHeM TOJI10HHOH 0 , 5 MM 

nonneprajm MeTajuiH3aunH nopotwoM uhh- 
xa IlUB b soiie KOHTaKTa. 3aTeM ocy- 
niecTBjinJin cfiopwy h npeABapKTenbHoe 
cxaTHe naKeTa npH othoiuchhh cpeflnero 
naBJieHHH cksthh k conpoTHBJieHwo jxe- 
(popMauHH ajDOMHHHn b npe.ae.nax 0,4- 
1,3. IlnocKHMH HarpeTHMH 6ofiKaMH Har- 
peBajiH 30Hy KOHTaKTa ao 300-500°C h 
naKd ocaKHBajiH co cTeneHbw aeipopMa- 
uhh 0,5-10%. PesynbTaTM onwTOB npHBe- 
fleHW b Tafijimje. 

113 Taf)JlHUU BHflHO, MTO HCTIOJIb- 

30BaHHe cnocoRa o6ecnevnBaeT nony- 
MiHHe Msnejiuft c noKanbHO pacnojioxeH- 
hoh njiaKupoBKOfi 6e3 cyiuecTBemioro 

VTOHeHHH OCHOBbt C BblCOKOH npOMHOCTbJO 

coeanHeHHH cnoeB. 

<T>opMyjia.H3b6peTeHHH 

1 . CnocoC JioKajibKoro njiaKHpoBaHHH 
ajDOMHHHH h ero cnjiaBOB, npw kotopom 
Ha - njiaKKpywcHft MarepHan, conpoTHBne- 
ime He4)opMamrji xovoporo npH ropHMeM 
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nerpopMtipoBaHMH Gojibrue conpoTunjieHnn 
aetpopMauHH MaTepnajia ocHOBbi npH ro- 

f pHMeM fle())OpMlipOBaHHH, npOKSTKOH ho- 

HocnT anw.MHHHeBoe noKpb>THe,o t n h- 
5 MaioraHflCH Ten, mto, c Jie.nb'io 
noJiyMemiw BweoKOKaMecTBeHHbrx noKanb- 
ho njiaKHpoBaHHbix HsjxejiHft , Ha kohtokt- 
Hbie noBepxHOCTM njiaKHpywmero MaTepHa- 

Jia H OCHOBbI H3HOCHT nOpOHJKOBMM MaTe- 

pna.n, wMewnmH TBepnocTb 6ojibroy», <ieM 
. TBepnocTb ocHOBbi, h TeMnepaTypy 
nnaBjjeHHfi Hictce TeMnepaTypw ropaneH 

JUeCpOpMaUHH OCHOBbl, C*HMaK>T COeflHHflC- 

15 Mne 3JieMeHTW c ycwineM, npH kotopom 
OTHoiueHHS cpeaHero aaBrseHMH k conpo - 

TH3JieHHK> AetpOpMaUHH ajDOMHHHH HaxonHT— 

ch b npenenax 0, 6-0, 95, . HarpcsaxiT 30- 
hh KOHTaKTa flo TeMnepaTypw nnaB jieHHH 
2 q nopoiuxoBoro MaTepnajian ae^opMHpyioT 
naxeT Ha 1-5%. 

2, Cnoco6 no n.l, o t n h < a »- 

n H H C R TeM , MTO B X3M6CTB6 nOpOID- 

25 KOBoro MaVepHana HcnoJib3ywT nopomox 

UHKKa HJTH CnjiaBa UHHXa C &JTKTMHHH CM 3BTeK~ 

THiecKoro cocTaBa. 

3. Cnoco6 no n.l, o t ji h m a Hi- 
nt H ft C H TeM, mto nopomKOBbi?! MaTe- 

, pa&n HanocHT MSTajuiHsauHefi. 



napaMeTpbi TmaKHpoBaHHH 


IlpOMHOCTb COe- 
jlHKBHMH CJlOeS 
( Ha OTpbIB ), 

ma 


ITpHMeMaHHe 


CTenenb 
othoch- 

TeJlbHOH 

fletpopMa- • 

UHH t % 


TeMnepaTy- 
pa nepe- 

XO^HOH 30- 
Hbl , °C 






0,9 


450-500 


0,6 


47-57 HcyocTaTOMHafl 



cTeneHb ne<pop- 

0,9 450-500 0,8 47-58 mbuhh 



0,9 450-500 

2 5,5 -450-500 
5,5 450-500 
5,5 450-500 

3 1 £-50-500 
1 450-500 
I 450-500 
3 450-500 



0,95 50-61 
0,6 65-77 
0,8 74-85 

0,95 101-108 
0,6 65-84 
0,8 68-85 
0,95 68-87 

0,6 110-114 



C k n ajiK h , r o<p pw , 
yTOHeHHe h pas- 

pMEbl OCHOBbI 





IlapaMeTpu a/iaKHpoBaKHH 


FIpOMHOCTb C C- 

AHHeHHit cjioes 

( Kd OTpbTB ), 

MJIa 


ripHxeMarme 


nn 


CTeneHb 

OTHOCM- 
TeJIbMOfl 

QHH | Z , 


TtMnepaTjr- 
pa nepe- 

XOABOft SO- 








3 


450-500 


1 ,3 


• 106-1 13 






5 


450-500 


1,0 


107-1 14 






5 


450-500 


1 .3 


107-1 13 




10 


3 


300-350 


0,8 


0 


HeT pacnjiaBJieHHH 
nopomKOBoro naTe- 
pnana 


11 


0,5 


450-500 


0,7 


40-54 


HeflocTaToiaaH CTe 
neHb ne4)opMauHH 


1 2 


8 


450-500 


0,95 


112-116 


YTOHeHHe ochobw, 
CKJianKH , ro(ppu 

OCHOBHOTO CJIOH 


13 


10 


450-500 


0,95 


112-116 


To *e 



CocTaBHtenb B >( 3othh 
PeaaKTop M.Umtkhhh Tex»-efl M . Xofla h km KoppeKTop M .BacmibeBa 
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ITapaMeTpw nnaxupoBaHH* 



CTeneHb 

OTIIOCH- 
TejlbKOfl 

UHH |Z 



TcMnepaTy- 
pa nepe- 

XOflHOfl 30- 



flpOMllOCTb COC- 
AMlieHHR cnoeB 
( Ha OTPNB ), - 

una 



npiiMewaime 



3 
3 
5 
5 
5 

0,9 
0,9 

0,9 
0,9 

9,5 
9,5 

5,5 
5,5 

I - 

I 

3 
3 
5 
5 
I 



450-500 
450-500 
450-500 
450-500 
450-500 
450-500 
450-500 

450-500 
450-500 

450-500 
450-500 

450-500 
450-5C0 

'50-500 

450-500 

450-500 

450-500 

450-500 

450-500 

450-500 

450-500 

450-500 



0,8 
0,95 
0,6 
0,8 

0,95 
0,55 
0,4 

1,0 
•,3 

0,55 
0,4 

1,0 
1,3 

0,55 

0,4 

0,55 

0,4 

0,55 

0,4 

1,0 

1 ,3 

1,0 



111-116 

1 1 1- 117 
I 1 1-1 15 

1 12- 115 
1 12-116 

28-43 
21-38 

51-63 
51-63 

43-59 
40-55 

64- 83 
68-86 

35-49 

33-45 

38-51 

31-45 

42-58 

40-57 

66-85 

65- 85 
105-1 11 



CoecHHeHHe npo«i- 
Hoe 



HenocTaTOHHaH 
CTeneHb ne$op- 

MaUHH , 0KHCJI6HH6 

nopouiKOBoro Ma- 
Tepnajia 

HeflocTaToiHan CTe- 
neHb fle4>opMauMH yi-o- 
IIGHHH h paapwBbi oc- 

HOBU 

CK7ia«KH , roftpbi, yTOHe- 
KH6 H paapbiBbi oc- 

HOBbl,OKHCJieHHe HO- 

poiDKOBoro MaTepHajia 
CKJiaAKH, rofcpbi , y-ro- 

HEHHe JI pa3pbIBbl 
OCHOBb! 

OKucjieHHe nopdniKO- 
boto MaTepHana 



YTOHemie h paapbiBbt 

OCHOBbl, CKJiaflKH, TO(Jipb) 



